Summary &horbar; The carcass composition of piglets fed artificial milk was compared to sow-reared piglets. The artificial milk diets contained 25%, by weight, soybean oil or mixtures of canola and high erucic acid rapeseed oil. Both the total lipid and nitrogen (apparent) digestibility of the artificial milk diets was high, even when the dietary oil contained high levels of erucic acid. Sow-reared animals were matched with the piglets receiving the artificial milk by sex and live body weight. On both a relative and an absolute basis, the piglets receiving the artificial milk diets had less carcass fat than sowreared animals. The per cent nitrogen and ash of the carcasses of sow-reared piglets were significantly reduced compared with piglets eating milk replacer. The 
(Received 26 May 1993; accepted 19 October 1993) Summary &horbar; The carcass composition of piglets fed artificial milk was compared to sow-reared piglets. The artificial milk diets contained 25%, by weight, soybean oil or mixtures of canola and high erucic acid rapeseed oil. Both the total lipid and nitrogen (apparent) digestibility of the artificial milk diets was high, even when the dietary oil contained high levels of erucic acid. Sow-reared animals were matched with the piglets receiving the artificial milk by sex and live body weight. On both a relative and an absolute basis, the piglets receiving the artificial milk diets had less carcass fat than sowreared animals. The per cent nitrogen and ash of the carcasses of sow-reared piglets were significantly reduced compared with piglets eating milk replacer. The fatty-acid patterns of the backfat of the piglets generally resembled the patterns of the dietary lipids. Piglets eating vegetable oil diets had long-chain polyunsaturated fatty acids in their backfat, even though the oils they were consuming did not. (PUFAs) . The fat in sows' milk fat is highly digestible and the pattern of fatty acids in the milk appears in the backfat of the piglet soon after suckling begins (Miller et al, 1971; Stahly et al, 1981 (Lecce, 1975 (Lecce, , 1986 . The addition of immunoglobulins to pig milk replacers has overcome many of these problems (Elliot et al, 1978 (Elliot et al, , 1987 (Sauer and Kramer, 1983) .
MATERIALS AND METHODS

Milk replacer diets
Milk replacer was produced at our processing facilities; its preparation and composition have been described previously 
Milk replacer digestibility determination
Fecal collections were made from piglets in 10 0 of the 11 groups (6 piglets/group) fed the various milk replacers (one 7% erucic group omitted). The samples for individual pigs were pooled every 3 d, and dry matter, total fat (acidification followed by ether extraction), and nitrogen (Kjeldahl method) were determined when sufficient sample was available. Apparent digestibility of nitrogen and total lipid were calculated from composition analyses of the diet, daily milk replacer intake values and the fecal compositional data.
Carcass analysis
Piglets were killed after eating the milk replacer 6, 9, 12 or 15 d by exsanguination after anesthesia. Carcasses were frozen until further processing. Samples (random subset, minimum of 6 pigs per diet group) of backfat were removed from 3 locations along the back (the mid-line at the shoulder, mid-back, rump), extracted with chloroform/methanol (2:1, vol/vol) (Christie, 1982) and fatty acids determined by gas chromatography (Kramer et al, 1985) . The whole carcass, including the head but not including the internal organs, was then processed using the autoclave method (Patience and Farnworth, 1989) . Total body fat (determined as the chloroform/methanol, 2:1, vol/vol extract using a Soxhlet HT-M6 system, Tecator AB, Hoganas, Sweden), ash (AOAC, 1980) 
Statistical analyses
The artificially reared piglets came from 4 experiments, in which the piglets were killed at various ages between 7 and 16 d. Therefore, for each artificial diet, the carcass differences between piglets receiving that diet and their sow-reared controls (matched by body weight and sex) were assessed separately, using a paired t-test (Snedecor and Cochran, 1967 The fatty-acid patterns of the oil blends used in the milk replacers differed from the fatty-acid pattern of sows' milk (table II) . The sows' milk was high in palmitic acid (23%, 16:0), high in oleic acid (32% 18:1 n-9), and contained long-chain PUFAs of the n-3 (0.7%) and n-6 (1.7%) families. Linoleic acid (18:2n-6) was in high abundance (22.9%), but linolenic acid was less (1.1 % 18:3n -3). The mixtures of canola and HEAR oil had graded (0.8 to 42.9%) levels of erucic acid, high levels of 18:3n-3, and, depending upon the mixture, high 18:2n -6 and 18:1 n -9. Neither the canola/HEAR oil-based nor the soybean oil diets contained C 20 and C 22 PUFAs.
The major fatty acids found in the backfat of animals fed the different oils and the sow-reared piglets are compared in figure   1 . The erucic acid levels in the backfat of the piglets eating milk replacers containing these oils reflected the diet patterns. In the animals receiving the 43% erucic diet, the backfat concentration was approximately 18%; when the diet level was reduced to 2%, erucic acid was still being laid down in the backfat (0.6% of total fatty acids).
All the piglets receiving milk replacer had diets containing 15-25% linoleic acid (18:2 n-6), except for the group receiving the soy diet (see fig 1 The linoleic acid content in the backfat of these pigs ranged between 12% (sow-reared) and 15-20% (rapeseed oil diets). The backfat 18:2n -6 levels were more than doubled when soybean oil was the vegetable oil in the milk replacer. This was the same whether the data was calculated on a relative per cent basis (as in fig 1) or using the values in table III on a whole body basis (not shown).
The linolenic content of piglet backfat was very low (0.3%) for piglets that received only sows' milk. Sows' milk is low in 18:3n-3 3 relative to the vegetable oil tested. A greater than 10-fold increase was found in backfat concentration of 18:3n-3 3 by feeding soybean or rapeseed vegetable oils, compared to sow-reared piglets.
The concentrations of the C 20 and C 22 of the n -6 and n -3 PUFAs have been separately identified in figure 1. Individual fatty acids were often present in trace amounts and, therefore, metabolically related fatty acids were summed. The n-6 6 data represent the sum of 20:3n -6, 20:4n-6, 22:4n-6;, 22:5n-6; the n-3 3 data are the sum of 20:5n -3, 22:5n -3, 22:6n-3. It is apparent that sows' milk was a good source (greater than 2.4%) of these PUFAs, but the vegetable oils contained none. In spite of this, the backfat of all piglets had low but measurable levels of these n-6 (approx 0.3%) and n-3 3 (approx 0.1 %) fatty acids. It is perhaps noteworthy that the animals eating the milk replacer containing soybean oil had the highest level (0.44%) of n-6 6 PU FAs. 16:0, 5-7% 18:0, 30-35% 18:1 n -9, 15-25% 18:2n -6, 1% 18:3n -3 and C 20 and C 22 n -6 (2%) and n -3 (1 %) PUFAs (Hrboticky et al, 1989; Kramer et al, 1990) . The fatty acid composition of sows' milk can be changed by feeding sows different fats during late gestation and lactation (Miller et al, 1971; Stahly et al, 1981 ) .
However, small amounts of C 20 and C 22
n-6 and n -3 PUFAs are always present in milk, presumably because they are essential for brain, retina and nervous system development in the neonate (Koletzko, 1992) . We have reported the presence of these fatty acids in fetal tissues as well as in sow and fetal blood (Farnworth and Kramer, 1989ab HEAR oil and, in particular, erucic acid have been shown to be poorly digested and utilized by rats, rabbits and guinea pigs (Deuel et al, 1948; Carroll, 1957) . In contrast, the digestibility of HEAR oil in the adult pig was shown to be 91 % compared with 96% for soybean oil (Paloheimo and Jahkola, 1959) . Our data indicate that oils high in erucic acid are highly digestible in the neonatal pig. The results for the digestibility and tissue deposition of erucic acid in the pig would appear to be very similar to the digestibility (Holmes, 1918) and accumulation of erucic acid (Shenolikar, 1980) proportion of carcass fat also declines. In their feeding trial using diets containing different fat levels, Wolfe et al (1977) obtained similar results.
In sow-reared piglets the time between birth and weaning is one of rapid fat accretion (Farnworth and Kramer, 1987) when adipocytes increase in size and lipid content (Moody et al, 1978) . By using an artifi-icial rearing system using milk replacer, in which the level and type of fat can be controlled, feeding regimes may be developed that optimize desired growth or compositional characteristics.
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